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selectively combines with atmospheric 02 to reversibly form an oxygen adduct of 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxygen uptake and the generating body composition object characterized by 
consisting of a cobalt complex which generates oxygen by electrical-potential-difference impression, 
and conductive carbon. 

[Claim 2] The oxygen uptake and the generating body composition object of claim 1 whose cobalt 
complex is a cobalt (II) Schiff base complex. 

[Claim 3] The oxygen uptake and the generating body composition object of claim 1 whose cobalt 
complex is a meso tetrakis (alpha, alpha, alpha, alpha-omicron-PIBARU amide phenyl) 
porphyrinatocobalt (II) imidazole complex. 

[Claim 4] Claim 1 of a constituent which is 55 - 85 % of the weight of cobalt complexes 

comparatively thru/or one oxygen uptake and generating body composition object of 3. 

[Claim 5] Claim 1 whose configuration of the living body constituent from oxygen has the shape of 

the shape of a disk, and a sheet thru/or one oxygen uptake and generating body composition object of 

4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention of this application relates to oxygen uptake and a generating body 
composition object. Invention of this application relates to the Plastic solid constituent of the small 
lightweight non-solvent which repeats oxygen gas with an electrical signal and can be generated in 
more detail. 
[0002] 

[Description of the Prior Art] oxygen — combustion, an oxidation chemical reaction, and breathing ~ 
an insufficient therapy, a cell culture, fish breeding, waste water treatment, etc. — very — width — it 
is used widely. Generally, with 30 - 40%, although the others and purity which are supply by the 
oxygen cylinder, generating by disassembly of hydrogen peroxide solution, etc. are low, they are 
supplied using the separation generator by the adsorption process or the film method from air. 
however — the approach of the former with high oxygen purity ~ weight and ** -- it is high, and it is 
dealt with, and the raw material for a complicated bomb or oxygen evolution (for example, hydrogen 
peroxide solution) is required, and supply is limited. On the other hand, by the latter approach, 
although it is the separation supply which continued from air, the equipment and the operation power 
source of the medium size volume and weight are needed. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, invention of this application solves the 
problem of the conventional technique as above, faces it offering the approach of repeating oxygen 
and carrying out separation supply from air, is very small and lightweight, and makes it a technical 
problem to offer the constituent which can generate pure oxygen promptly by the electrical- 
potential-difference impression by the commercial dry cell. 
[0004] 

[Means for Solving the Problem] Invention of this application offers the oxygen uptake and the 
generating body composition object (claim 1) characterized by consisting of a cobalt complex which 
generates oxygen by electrical-potential-difference impression, and conductive carbon as what 
solves the above-mentioned technical problem. Moreover, the cobalt complex of invention of this 
application is a cobalt (II) Schiff base complex about the above-mentioned constituent (claim 2), A 
cobalt complex is a meso tetrakis (alpha, alpha, alpha, alpha-omicron-PIB ARU amide phenyl) 
porphyrinatocobalt (II) imidazole complex (claim 3), It offers as the mode that the configuration of 
that it is [ of said constituent ] 55 - 85 % of the weight of cobalt complexes comparatively (claim 4) 
and said living body constituent from oxygen has the shape of the shape of a disk, and a sheet (claim 
5) etc. 

[0005] Invention of this above application is completed by the circumstances as follows, that is, 
artificers have first done research systematic about composition and the engine performance of the 
metal complex which can combine oxygen alternatively, quickly, and reversibly from air (as 
bibliography — Tsuchida and Nishide — "Topics in Current Chemistry" — there are 132 s 64 - 99 
pages (1986), the "Macromolecule-Metal Complexes" Springer publication (1995) written by editing 
besides Tsuchida, etc.). artificers considered as the liquid which can carry out separation conveyance 
of the oxygen from air as the use technique, and have materialized the film of an artificial red blood 
cell and the macromolecule complex which is made to penetrate oxygen and can be separated from 
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air etc. (as bibliography - the John Wiley publication (1995) "written by [ Artifical Red Cells ]" 
Tsuchida, and Nishide and Tsuchida — "Polymers for GasSeparation" — there are Chapter 6, VCH 
publication (1992), etc.). On the other hand, similarly artificers have accumulated knowledge about 
the conductive ingredient (for example, there are Tsuchida, work "electronic function of 
macromolecule complex" Japan Scientific Societies Press (1990) edited by Nishide, etc. as 
bibliography). It found out that such scientific knowledge is synthesized, pure oxygen gas is 
promptly emitted when electrification of 1.5-several volts (V) is impressed to the cobalt complex 
which can combine oxygen alternatively and reversibly from air also in the state of solid phase, and 
the specific constituent which consists of conductive carbon, and a constituent repeated oxygen from 
air by electrical-potential-difference discharge, it repeated oxygen by absorption, and electrical- 
potential-difference impression and discharge again, and it could generate. Then, the experimental 
result that a mixed constituent with the conductive carbon which contains a cobalt (II) Schiff base 
complex as a result of examining wholeheartedly component and presentation of the living body 
from oxygen, and the gestalt of a constituent, or a meso tetrakis (alpha, alpha, alpha, alpha-omicron- 
PIBARU amide phenyl) porphyrinatocobalt (II) imidazole complex at 55 - 85% of the weight of a 
rate had the operation which was extremely excellent in the above-mentioned purpose was obtained. 
[0006] Invention of this application is completed based on such knowledge. The theoretic main point 
of invention of this application is summarized as follows. 

(1) Also in the state of solid phase, from air, the cobalt complex which constitutes the constituent of 
this invention joins together alternatively and reversibly, and can absorb oxygen. 

(2) The above-mentioned oxygen ligation reaction is exothermic reaction (enthalpy change 
accompanying a reaction a cobalt (II) Schiff base complex about -30 kcal/mol). With a cobalt (II) 
porphyrin complex, it is abbreviation- 1 5 kcal/mol. That is, the static reaction of oxygen association 
inclines to an oxygen uptake side at low temperature, and inclines to an oxygen emission side at an 
elevated temperature. 

(3) The mixed constituent [ carbon / conductive ] of a specific presentation has a moderate electric 
resistance value, it carries out a temperature up by electrical-potential-difference impression by the 
very simple dry cell, it answers it, and pure oxygen generates it. 

(4) If the specific presentation mixture of a cobalt complex and conductive carbon is fabricated the 
shape of a disk, and in the shape of a sheet and electrical-potential-difference impression is carried 
out from both sides, a temperature up, i.e., oxygen evolution, is prompt. 

(5) By discharge of electrical-potential-difference impression, a constituent absorbs oxygen again 
from air corresponding to a temperature fall and it. That is, oxygen evolution and absorption can be 
repeatedly carried out by impression and discharge of an electrical potential difference. 

(6) Since oxygen uptake and generating occur as solid phase reaction, it can be constituted as 
equipment of a small light weight and a non-solvent. 

[0007] 

[Embodiment of the Invention] About invention of the oxygen uptake and the generating body 
composition object of this application that has the above description, the gestalt of that operation is 
explained in detail below. First, as that example of representation, the cobalt complex used in this 
invention is with 2 groups, and the 1st group is a cobalt (II) Schiff base complex. When an example 
is given, there is N and N , -bis(salicylidene) ethylene diamino cobalt (II), N, and N , -bis(3-alkoxy 
salicylidene) ethylene diamino cobalt (II), N, and N , -bis(salicylidene) tetramethyl ethylene diamino 
cobalt (II), N, and N ! -bis(salicylidene) imino dipropylamino cobalt (II) etc. These cobalt (II) Schiff 
base complex combines oxygen alternatively from air, and generates the oxygen adduct of Co/02 
=2/1 reversibly. Although the rate of oxygen association (absorption) is not large, composition of a 
Schiff base complex is easy, and the actuation life of oxygen uptake and desorption is long. 
[0008] The 2nd group is a meso tetrakis (alpha, alpha, alpha, alpha-omicron-PIBARU amide phenyl) 
porphyrinatocobalt (II) imidazole complex, this porphyrinatocobalt (II) — Collman ** ~ it is the 
compounded compound (as reference — J.P.Collman et al., and "Am.Chem.Soc. [ J. ]" 97-volume 
1427 pages (1975)), and suitable imidazole derivatives and a suitable complex are constituted and 
oxygen capacity is discovered also in the state of solid phase. Although N-methyl imidazole, N- 
lauryl imidazole, N-benzyl imidazole, N-trityl imidazole, etc. are mentioned as imidazole 
derivatives, in order to prevent the evapotranspiration at the time of a temperature up, the boiling 
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point is a high derivative with low vapor pressure, and a derivative with small molecular weight is 
desirable to maintenance of the oxygen absorbed per unit. These porphyrinatocobalt (II) imidazole 
complexes generate the oxygen adduct of Co/02 =1/1, and the desorption and resorption of oxygen 
are quick. 

[0009] As long as the carbon powder mixed with a cobalt complex is conductivity, it may be based 
on which process. It grinds and uses, after washing and drying with the petroleum ether if needed. In 
the case of both, about 10-100 micrometers is suitable for the particle size of carbon powder and a 
cobalt complex from points of effectiveness, electric resistance, and oxygen gas, such as 
permeability. If a cobalt complex is a crystal, it will grind this, and will prepare and use it for the 
above-mentioned particle size. In the content of a cobalt complex, although 55 - 85% of the mixing 
ratio of a cobalt complex and carbon powder is suitable, it does not bar the outside of this range. 
Although the oxygen yield per constituent increases with a cobalt complex content, an electric 
resistance value is large and a temperature rise is no longer accepted. For example, N and an N ! -bis 
(salicylidene) ethylene diamino cobalt (11)70% constituent are 3 ohms in electric resistance value, and 
the temperature up of them is promptly carried out to 80 degrees C by 6V impression, and they 
generate oxygen. The constituent of 60% of meso tetrakis (alpha, alpha, alpha, alpha-omicron- 
PIB ARU amide phenyl) porphyrinatocobalt (II) benzyl imidazole complexes is 2ohms in resistance, 
and the temperature up of it is immediately carried out to 85 degrees C by 1.5 V impression, and it 
generates oxygen. 

[0010] Although a constituent may be fabricated in which configuration, in order to insert into a 
mesh electrode, to energize and to bring a temperature up to the whole constituent for a short time, 
the shape of the shape of a disk and a sheet is desirable. For example, a copper mesh is filled up on 
both sides of 0.8g of constituents at cylinder metal mold with a diameter of 2cm, and it is 120kg/cm2 
for 3 minutes. Pressurization obtains the disk (2mm in the diameter of 2cm, thickness) of a 
constituent. What is necessary is to connect lead wire from the center of a mesh of disk both sides, 
and just to carry out electrical-potential-difference impression by 1.5 dry cells (for the need to be 
accepted and for it to be a serial partly). 

[001 1] In addition, the constituent by this invention can present the application as an oxygen 

separating medium from air with an oxygen absorber etc. widely only as a living body from oxygen. 

An example is given below and this invention is explained still more concretely. 

[0012] 

[Example] 

1 N of examples, N ? -bis(salicylidene) ethylene diamino cobalt (II), and (the following, Co (salen) 
and a brief sketch) were compounded according to reference (M. Calvin" Am.Chem.Soc." 68-volume 
2254 pages (1946)). [ J. ] It recrystallized [ pyridine ], it heated at 170 degrees C under reduced 
pressure on the 1 st, and the pyridine was removed. Co (salen) The crystal was ground and particle 
size was arranged with 40-50 micrometers. Conductive carbon (the FUJIKURA KASEI carbo 
tightness, specific gravity 0.9-1.0) was dried under reduced pressure after hexane washing, and, 
similarly particle size was arranged with 40-50 micrometers. Co (salen) 0.57g and carbon 0.23g are 
fully mixed, and it inserts into a platinum mesh, and is 120kg/cm2 for 3 minutes. Pressurization and 
Co (salen) It considered as the disk (2mm in the diameter of 2cm, thickness) of carbon. It is Co 
(salen) since every part of homogeneity and a disk fragment was coloring distribution of a cobalt 
element homogeneity within the disk at dark brown according to X-ray micro analysis. Good mixing 
and good Co (salen) of carbon Homogeneity distribution was checked. Co (salen) Although the 
mechanical strength of a disk was not large, there were not the below-mentioned temperature 
temperature up (room temperature -80 degree C) and damage in absorption / emission experiment of 
oxygen gas. 

[0013] Lead wire was connected from the center of the platinum mesh of disk both sides, and the 
electric resistance value of a disk-like constituent was measured by the universal electric tester. Co 
(salen) Contents 100, 83, and 77 and the resistance in 71 or 67% of constituents in each were infinity 
and 2000, 34, 3, and 2ohm. Electrical-potential-difference 6V (four 1.5V dry-cells serial) were 
impressed, and the temperature inside a disk was measured with the thermistor, after 1-2 minutes — 
constant temperature — reaching — Co (salen) Contents 100, 83, and 77 and 71 or 67% of interior 
temperature of each constituent were 25 (room temperature), 26, 55, and 83 or 50 degrees C. As 
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mentioned above, Co (salen) In high resistance, the constituent disk of 80% or more of contents is 
moderate conductivity, and unsuitableness and the disk of about 70% of contents were able to carry 
out the temperature up of it to 80 degrees C promptly by 6V impression. 

[0014] Co (salen) The disk of 71% constituent of contents absorbed the oxygen of 22 ml/g (disk) 
under room temperature atmospheric air. This amount of absorption oxygen / Co (salen) A mole 
ratio is 0.49 and is absorption by the stoichiometry oxygen ligation reaction to a cobalt Schiff base 
complex. With applied voltage, the stationary temperature of this constituent disk rose in 1 - 2 
minutes, and amounted to 80 degrees C in 6V impression (respectively [ in impression / 3 / of V and 
4.5V ] 45 degrees C, 60 degrees C). The temperature up was answered and 18ml oxygen gas 
occurred from the disk (2mm in Co (salen) 71%, the diameter of 2cm, thickness) (per [ this disk g ] 
22ml oxygen gas). 

[0015] Generating of the above-mentioned oxygen gas was completed in 1 - 2 minutes. The disk was 
slowly lowered by discharge of electrical-potential-difference impression, and oxygen was again 
absorbed from air. This oxygen resorption took several hours. Generating of the oxygen gas by 6V 
impression and the oxygen resorption at the time of electrical-potential-difference discharge were 
repeatable 100 times or more. Moreover, oxygen evolution and absorption were not checked by 1 
oxidation oxygen, a carbon dioxide, and 80% humidity, either. 

As well as example 2 example 1, Co (salen) 5.7g and carbon 2.3 g are mixed, a constituent is inserted 
into a 2x15cm copper mesh, and it is 100kg/cm2. It considered as the Plastic solid of the shape of 
pressurization and a sheet (2x1 5cm, thickness of 2mm). After pulling out lead wire from copper 
mesh one end of sheet both sides, the sheet was considered as the roll of round-off and 2cm length of 
diameters of 2cm. When impressed 6V through lead wire, 170ml oxygen gas occurred in about 1 
minute. 

3 Ns of examples, N'-bis(3-ethoxy salicylidene) ethylene diamino cobalt (II), and (the following, Co 
(Esalen) and a brief sketch) were compounded according to reference (reference of the same Calvin 
and others as an example). It recrystallized and ground as well as the example 1, particle size was 
arranged, and similarly it inserted into carbon powder, mixing, and a platinum mesh, and fabricated 
on the disk with a diameter [ of 2cm ], and a thickness of 2mm. 

[0016] the disk of the constituent of 62% of Co (Esalen) contents — an example 1 — the same — 6V 
electrical-potential-difference impression — about 1 minute — up to 80 degrees C — a temperature up 
— carrying out — per [ Disk g ] — 18ml oxygen gas was generated. By discharge of electrical- 
potential-difference impression, resorption of the oxygen with a tales doses of 18ml was carried out 
from air in 25 minutes. This oxygen evolution and absorption were repeatable 100 times or more, 
example 4 meso tetrakis (alpha, alpha, alpha, alpha-omicron-PIBARU amide phenyl) 
porphyrinatocobalt (II), and (the following, CoP and a brief sketch) — said Collman ** — it 
compounded according to reference. Under anoxia, 30ml of tetrahydrofuran solutions (CoP0.31g and 
N-benzyl imidazole 0.25g) was put, after adding adjustment and hexane 3ml 4 times every other 
hour. Since the crystal of a CoP benzyl imidazole complex (a following and CoP complex and brief 
sketch) deposited, it dried after washing by the hexane. 

[0017] As well as the example 1, the CoP complex was arranged with about 50-micrometer particle 
size, and it mixed with this particle-size carbon powder. It inserts into a copper mesh and is 
120kg/cm2. It fabricated in the shape of a disk by pressurization. The CoP complex content 70 and 
the electric resistance value of 65 or 60% of class product disk are 1 .6, 1 .5, and 0.6ohm, and the 
temperature up of the 60% constituent of CoP complexes was carried out within 1 minute to 88 
degrees C by electrical-potential-difference impression of 1.5 V. 

[0018] The disk of 60% constituent of CoP complexes generated 6.5ml [ per disk g ] oxygen gas by 
electrical-potential-difference impression of 1.5V (one dry cell). By electrical-potential-difference 
discharge, resorption of the oxygen with a tales doses of 6.5ml was carried out from air in about 3 
minutes. This oxygen evolution and resorption were repeatable 50 times. 
[0019] 

[Effect of the Invention] The Plastic solid of the small lightweight non-solvent which can repeat 
oxygen gas with an electrical signal and can be generated by invention of this application is offered 
as explained in detail above. 
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-C-Bft- 3 0 k c a 1 /m o 1 ) . r (II) 

>ig^T-«|5j- 15kcal/mol). irtifr 

(3) ^Stt*-#>iO«FSffifiSOS^ftsBBj« % a 



3 

(4) ^^jvb^wtmm^-yr^t(D^mfSM^ 

So 

[0007] 

lBfttra^Jbh (II) ^*:7tt*«flrc*S. ftttW* 
ftfSi. N, N' -fcTX (IfU^U^) x*U>S? 
T5^3^JUh (II) % N, N' -fcTX (3-Til/=»* 

ifl/^7 5/ 2^F (II) , 

n, N' -trx (-tf-y^u^>) ^h^>^;ux^u> 

>?T 5^3 mi, h (II) , N, 1ST -trx 5 s 
» >f$y^Pt^7?y3^h (II) tiEifiS> 

50 ch6©3^F (ii) %*v y&m&mz&fnfrh 

mmzmtRmafeSL, co/o, = 2/i<DBBR#tn 

ft^pJil^Cc^TSo MUX) 

[0008]g2fifW^Vf h7+X (a, a, a. a 
-o -fcVN'jUT 5 K^^r-Jb) siOU? ^ ij^ hra-rOV h 

(ii) >r ^ c<D^;i/7 * y -r b a 

'Wh (II) B: tollman 6&t<£ -o ft/c{t^f& 
(ifcSRi UTJ.P.Collman 6, r J.Am.Chem.Soc . J 9 7 

51 427I( 1 9 7 5))-C*^ Mm* 4 5 

N- ^tf-JW 5 N--*>2^M $ #V— 

N- h y^;M 5 #V~;U&^#W6ftS#. » 

h (ii) 5dfv-;va(*ttco/o, = \/\<Dmm 
[o.oo9] ^>ifrbm#tm&?&*-*>®mx, 

o-ioo wmig^ Pi*0«£$j*. mm&tz. m 

£ 0 h^i*i*-^>^*cD®^ht:(i. nmuh 



(3) ftm¥ 1 1- 1 0 6 7 3 6 

4 

m^i-c5 5-8 5%^ssr*5^, c<ommft 

x dfy^yf^) ifu^r^n^i/h (n) 7 
o«©»a^tt % ««j8taiB3Q^ evHJflnKjitia 

*X (a. a. a, a-o - kV^7 ? *x-)l>) ?J< 
H>:7 ■< y ^ hnrOU h (11) *<>s;jM ^ jf'S-jv&ft 
10 6 0%©JflJ3Ett«. tSKffl2Q-C, 1. 5 VEPJIKCJ: Q 

[ooio] »fle»»(r»rn©»tttcfla^L/Tfe<fcc^ 

ft*cjWa*fe/c6"rK:«. 7 s -r x^tK£>Sl>^>- M* 

S^ita2 cm©R^SK*c*U 3dlH120k 
&/cm 2 rflnJETSi, ffl^gKDfwX* (I12c 
m, 13 2 mm) ^H^>ti^ B f 4 X ^MffiCD^ v is* 
***>6*»*SSIfcU 1. 5»£«ft <i2*«:jCi;r« 

[ooin c<Dftwic£zmf$m\*> mmm 

[0012] 
[*«S0iJ] 

mmmi 

N, N' -trx (If U ^V-rV) x?U>^7^3^ 
(II) (i^T, Co(salen) iUSIS) (M.Ca 
30 Iv1n6 rj.An.Chem.-Soc.J 6 8^2 2 541 ( 1 9 4 
6) ) ^m^m0tc o try^>^6WttftL, «ET 
1 7 Ottl Bftfl»Lrfcry^>*»*L/fc. CoCsal 
en) 3liS**9*0. tiS*4 0 — 5 0 Mm«C»iLfc. # 
«tt*-sK> (B6tftflE^*-#*-r ihmo. 9- 
1.0) «ET^SL, |hIG<*4S 

£4 0 — 5 0 Mm&C}g5£./c 0 C o (salen) 0. 57gi 
^-j^>0. 2 3 z&JzftlzU^ls. fi^r>a(Ctt 
3»ni20kg/cm l fltJEE, C o (salen) ^7 
7wX^ (il:S2cm, f^2mm) iL/c e 

^ ft rift— , a^/c^-f x^®>tcD<b'(^gi5^fe^— 

S«:«aL/ri^cC i^e>. Co (salen) i^7-#>CD 
aff&fifti Co (salen) #»*«tKLfc. Co 

(salen) f ^©atSWKStt** < 
^CDSS^S (MM- 8 0*C) fe^cmtJ/XOMX 

[0013] 7 s -f X^MM<De#> 3^ * (D***^* 

^-rateO/Co C o (salen) 1 0 0, 8 3. 7 
50 7, 7 1. 6 7%<Dmi^6*?<Dteimi*tim*L* 2 



(4) 

5 

000, 34. 3, 2QT*->/c 0 mJE6V (1. 5V 

zzdtv%mLtc 0 i -2 mmmtmi>, co 

(salen) §S 100, 83. 7 7, 71, 67 %<DimL 
©J§^CDrtSKaS«2 5 (ffift) , 2 6, 5 5, 8 3, 
5 0 •CT*o/c. feLhJ: Co (salen) $S8 0%t{ 

^^«3tg^2g^i4-c, 6 veittn-ca^ccs o c c 
*rj^s-c£/c e 

[0014] Co (salen) 7 1 ^ffi^X^CD^ 10 
lifia^K2 2ml/g (fw**) ©B«!*BMX 
Ltc 0 COl&mmm/C o (salen) ^l/JtteO . 4 9 

tcj:6^iR-e*€> e commas j xpomnumtw 

mmmc£->x i^2#r_tj?u 6 vEpfinr-s o°ck: 
li/c(3v, 4. 5 v©epjnrc»**4 5°C, 6 0 

°C) . SgtCfESUt, f^X* (Co (salen) 7 1 
%, it&2 cm, B$ 2mm) fr6 18ml OMR*/* 
ifim^fc (0f^^g3Or«22ml (ommtf 

X) * 20 

[0015] ±fE<DS^#XCD#££te: 1 - 2 ^T^T 0 
/c n ^EEPttI(D^^J:«p7 :r ^X^^^^< 

mmzL-mmt, -m<mm. rmumm. so%sa 
mm 2 

*0mffll tfflC<, Co (salen) 5. 7gi^^> 
2. 3 g£ig^U *lJi£1?5£2 x l 5 cm<om^ vis* 30 
&Cte£#, 100kg/cra l ImE ^htt(2xi 
5 cm, JI#2mm) <Df$MWtL1c 0 is- hMMOiS 

2 craS2 cmgCDcz-;Ui Ltc* i|S^Lt6 
VE|IJini,/c£C3, 1 7 Oni 1 <DWM*j>\tt%)\ft'X:%i 
£U/c c 

N, N' -t'X (3 -xh+yt^'Jf^) x^U> 



#W¥1 1-10 6 7 3 6 
6 

$ h (II) (J^T, C o CEsalen)±BgiB) 

(HJS^cblUDCalvin^CD^) tCfiEl^rfSL 
/Co Jl^^l ilHD<SM^ SS^I^., n 

cm, m$ 2mm<D7 a AZfcfRBljtc. 
[ 0 0 1 6 ] C o (Esalen)$fi6 2 %(Dffi&%t<D'r 4 s\ 

IOMU£|Sit;<. 6V*EEPflnfcJ:9l&l#-e 
8 0 °Ct vmML. fa^g§Dl8ml OD^Jgtf X 
«ffi£PfiD©»l»K:<fc«3, 2 5#T|U«18 
m 1 6 SRJRL ft:. C ©BBRfMfe • »JR 

^V-rh^ + XCa, a. a. a - o - tr^;U7 5 
*^;U) #;U:7 ^ hn/W h (II) (fiJT, CoP 
ilHSiB) ^tulBCollman 6©3tlRtCliec^]ffiUfc. «IK 
STFT\ CoPO. SlgiN-^^M^^ 

0. 2 5 g<D-? h*5t Fa 7^>?§*g3 0m 1 &S1&L 
^**>3m 1 *— fiFBIte*5C4|B|»J!jnL/ca. i^U 
/Co CoPO^/5y7^l» <«T\ CoP|§ 

[oo i 7] mmi tmc<. coPiwtfisoM 

S/aCcrSA/C. 120kg/cm l ft]E«:<t0f^x 
ZmctimistCo C o P$§tfc^:ft7 0, 6 5. 6 0%O 
^Sffl^r 4*#(D&fminm*l. 6. 1. 5, 0. 

6Q-c, c oP$tf*6 o%msmui . svo^EEPfln 

"CI #t*F*9«:8 8°C^-C#SL/c 0 
[0 0 1 8 ] C o Pg{$6 O^ffl^CD^^ X^fct, 

1. 5V (IWjftlffl) ©«EH3»1CCJ:5, T^X^g 

5ml Ufc. flSEESSBftteJ: 

0, ^j3^riHIM6. 5m l©M**S«*6W»«Rly 
/c 0 C CDB$*&£ • m&m* 5 0 @3£ 0 ig-tffc. 
[0019] 

r * ci(Dr* i/hiii®i8ttw#^$ ft 



